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Introduction
Worldwide, there are increasing numbers of people with type 2 diabetes 1 many of whom are unaware they have the disease [2] [3] [4] . In the UK it has been estimated that 22% of diabetes in men aged over 50 years remains undiagnosed 4 . Identification of these people presents a challenge. Screening for undiagnosed disease may help identify some of these missing people. Currently much of the screening is carried out in medical settings, often by family doctors 5 . Providing alternative locations as a setting for screening may widen access to those at risk who do not routinely access conventional health care settings.
Optometrists may have an important role to play in the detection and management of systemic diseases. Hypertension has been considered as a condition suitable for optometrists to screen for and it has been suggested that blood pressure measurement could be included as part of a routine eye examination 6 . Surveys have shown that around one tenth of practices have eqipment to measure blood pressure 7 . It has also been suggested that optometrists may have a role to play in screening for depression 8 and in providing smoking cessation services 9 .
Like hypertension, diabetes is a systemic disease which can lead to a variety of ocular complications including cataract, nerve palsies and diabetic retinopathy 10 .While optometrists have been involved for many years in screening people with known diabetes for eye disease 11 , and have been shown to be effective and in detecting and managing retinopathy 12, 13 . More recently it has been suggested that optometrists can use colour vision screening to detect changes in early diabetes 14 and may have a role to play in detecting diabetic neuropathy by measuring corneal sensitivity 15 . It is known that diabetes can cause both myopic and hyperopic shifts 16 , and this can allow optometrists to detect previously undiagnosed diabetes. However, their role in routine screening for diabetes itself has only recently been considered. It has been shown that some optometrists may be willing to carry out screening for diabetes providing certain barriers such as cost, training and time can be To be suitable for screening a disease must be common, have effective treatment or management and have a suitable test. Screening using random capillary blood glucose (rCBG) or "finger-prick" tests have been used in a number of situations to identify those who would benefit from further investigations [19] [20] [21] [22] [23] [24] . rCBG testing has the advantage that it is less invasive and time consuming than oral glucose tolerance test, does not require the subject to fast and the results are available immediately, so can be carried out in situations where it is not possible to get samples to laboratories to be tested. Currently, in the UK, the Royal
Pharmaceutical Society of Great Britain has developed guidelines in association with
Diabetes UK 25 for screening using rCBG testing in high street pharmacy practices and this service is offered by some high street pharmacists 26 .
However, for screening to be successful, it needs to be accessible and acceptable to the target population. Ways of making these tests accessible to those at risk need to be indentified. Optometrists may have an important role to play in this as they may provide services to people who do not access other health care services.
Aims
We aimed to ascertain acceptability of using rCBG tests to screen for diabetes and prediabetes in optometrists" practices to users of the service. . This cut off point has been calculated to be the most efficient when screening for diabetes and prediabetes with sensitivity of 62% and specificity of 70%
Methods

28
.It is also the most economic cut off when screening for diabetes 28 . Full details of the results of the screening programme and subsequent follow up has been described elsewhere 25, 29 .
Immediately after being given the results of the rCBG test, participants were given a short written questionnaire (appendix 1) and asked to complete and return it either by post or to the practice. Results were entered and analysed using SPSS 15.0 software.
Ethics approval was gained from Durham University School of Medicine and Health ethics
committee.
Results
Of the 1303 adults eligible to participate, 1002 adults (77%) were screened. Of these 318 (31.7%) were subsequently found to have raised rCBG (≥6.1mmol/l) and it was suggested that they should visit their GP for further investigations.
939 questionnaires were returned (response rate 93.7%). There were no significant differences between those who returned the questionnaires and those who did not with regards to mean age, mean rCBG levels, gender or practice type attended. Participants were asked to rate the convenience, comfort, whether they would recommend the test and their expectations of opticians ability to detect health problems using a 5 point Likert scale. The responses to the four statements are shown in Table 2 . (46.6%) reported that they had undergone screening for diabetes prior to participating in the study (no details on previous test status for two participants).
Nearly two-thirds of the population that participated in the screening reported that they had never been tested previously and that they would not have gone on to seek out screening (n=609). Details of whether a participant reported that they would have considered going elsewhere for a screening test shown in table 3. Those who reported that they had been screened previously were more likely to actively seek out screening elsewhere, whereas gender, practice attended or screening result did not influence this. gone elsewhere, these included a shopping mall (n=1), self testing with friends or family member"s machine (n=2), hospital (n=1) or with the off-shore medic at work (n=1). Six respondents who reported they would go elsewhere did not specify where they would go.
On the questionnaire space was provided for participants to make any additional comments.
35% (326) made some comment. These fell in to five broad categories; issues of convenience, location, ease and comfort of test, lack of awareness of diabetes and screening, and recommendation to others. Examples of participants" comments are shown in figure 2. However, it is also possible that some participants may not have fully read the statements and ticked the same agreement level for all four statements. This was true in just over half of the thirty cases where they either agreed or strongly agreed that the test was uncomfortable (14 strongly agreed with all statements, 3 agreed with all statements).
The setting of high street optometry practices appears to be convenient for this population.
This may not be surprising, as people are not tied to a specific practice as they would be with a GP, and so can chose a practice that is convenient to them at that particular time.
Several participants commented that they liked the convenience of being able to have different tests done at the same time and location instead of attending two different places.
The Danish arm of the ADDITION study found that employed people were less likely to attend screening than other groups who were not in employment. They suggested that this may be due to the fact that, as they did not feel unwell, the employed did not prioritise screening over other demands on their time 31 . If attendance at screening requires an individual to take time off work, this may affect their willingness to take up screening. We did not investigate the employment status of participants in this study. All the practices that took part in the screening were open six days a week, some with early morning or late night opening and one testing seven days a week, in an attempt to provide a service to those who were employed and found it difficult to attend in normal office hours. Some participants did report that the ability to attend on a Saturday was convenient as they were working and were not able to attend during the week.
The responses showed that offering screening in conjunction with the sight test may result in people taking up screening when they would not go out and actively seek it. Nearly two thirds of the people who took part reported that they had not been screened previously and that they would not have considered going elsewhere to be tested. It had been suggested by optometrists that the people most likely to accept the offer of screening in optometry practices would be those who would have sought healthcare from other locations 32 .
However, from this data we can see that, while some would have been screened before and would consider going to the GP or pharmacist for a test, there is a significant number of people attending optometry practices who have not considered taking part in any form of screening test. Although pharmacies in the UK have been offering screening for several years, very few people in this study (4.7% of those who reported that they would somewhere else for a test, 0.7% of all respondents) considered going to a pharmacist to request a test.
In a series of focus groups and interviews with optometrists working in a variety of practice types 32 , concerns were expressed that the public viewed multiple and independent practices differently, treating the large multiple chains more like retail outlet, while viewing the smaller independent practices as health care providers. Over three-quarters of people who participated in the screening believed that optometrists should be able to detect health problems. There was no difference between the proportion of people agreeing or strongly agreeing with the statement between those attending multiple practices and independent practices.
It was also felt that people attending independent practices would be those who would take up the offer of screening more willingly, but would also be the people most likely to attend elsewhere for screening 32 . There was a small difference between the proportion of people screened previously between the practice types, 22.0% screened previously in those attending multiple practices and 28.9% in independent practices. Even though there is a statistically significant difference between the two practices type, over 70% of people who were screened in either practice type reported that they were not aware of being tested previously, which indicates that there is a large population attending both types of practice who have risk factors, but have not been screened previously or are not aware that they have been tested. Whether people attended a multiple or independent practice had no significant effect on whether they would have considered going else where for a screening test if they had not been tested as part of the screening study.
Though the optometrists felt that there were differences between independent and multiple practices in terms of how the public viewed them and how those attending the different practice types accessed health care 32 , this was not reflected in the responses to this questionnaire to a great extent. The participants in our study showed little difference in responses between those who attended multiples and those attending independents.
In this screening programme, tests were provided at no cost to participants or the practices.
Cost is known to be a major barrier in the implementation of a screening programme 17 . While the equipment to carry out the tests is relatively cheap (around £0.63 a test), the time taken for the test also needs to be considered and tests funded accordingly. The advantage of using rCBG as a screening tool is that the testing procedure is quick, simple and would require little training for a practitioner to become proficient.
Limitations and Strengths
This survey was only carried out among people who consented to take part in the screening procedure, so is self-selecting toward those who are more willing to accept screening.
However, only 22% of those eligible chose not to participate indicating a generally good level of acceptance among the population attending high street practices. We were unable to record details of people who did not wish to participate and why they refused screening tests due to ethical considerations so cannot see how they differ from those who did participate.
However, several people volunteered a reason for non participation. The two most common reasons given were that they had been tested recently by their doctor or that they did not want to know if they had a problem. Other studies have found between 44% 31 and 77% 33, 34 attendance after receiving an invitation to attend for rCBG screening. These studies differed from this in that the invitation was delivered by post and required the participants to make a trip to the test centre to participate. In our study the invitation was made while the person was already at the location where the test would take place and a research assistant was on hand to answer any questions they may have had.
Though the sample was biased towards those who would accept screening, by asking the participants to complete the questionnaire after the screening test had been carried out and the results given we could explore whether a negative or positive screening result affected the views of the participant. No significant differences were found in the attitudes of the participants who were advised that they should seek out further tests, to those who screened negative.
Conclusions
Screening for diabetes in optometric practice is acceptable to users and provides opportunities for those who may not access other health care providers to participate in screening. Potential barriers to screening that have been suggested include acceptance of the public and medical professionals, financial and time constraints 17 . We have shown that screening is acceptable to adults attending optometry practices. Further investigations of the views of medical professionals and practical implications of implementing a screening programme in optometry practices is required.
